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(54) DEVICE, SYSTEM AND METHOD FOR FINGERPRINT COLLATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fingerprint 
collation device system which can be carried. 
SOLUTION: The fingerprint collation device is 
constituted of a device 18 integrating a transparent 
board 11 on which fingers are placed, an LED light 
source for illumination 12, a picture sensor part 13 
and the feature extraction function part of a picture, a 
memory 14 storing the feature quantity of the picture, 
a comparator 16 comparing the feature with the 
specified feature quantity of the memory and a 
control device 1 7 controlling the operation of a picture 
recognition system. The system takes in a fingerprint 
picture by the picture sensor part 13, executes a 
filtering processing by the data processor circuit 15 
and extracts feature quantity. The feature quantity is compared with feature quantity stored 
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in the memory 14 by the comparator 16. Thus, a picture processing is executed. A picture 
recognition system realizes a high speed processing by using the integrated device 18 
which can execute the picture processing on a chip and executes the picture processing 
with minimum parts which are described. Thus, the system can be made into an IC card. 
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(57) [31ft] 
C4&@l$4 L-CW5. 

w«tttittM6ai5*«arfl:bfc7 , >'W^i8, w&<ow®. 
*fceMH-s**yi4, ffiE«****yi4<&<»j£w4e 

***tt«rt-5Jfc«Sl6, PflftBKS^AWlMfrfciH 

»i-5ia«i7 , ^v^i7^t,«!^sn«. idv-^A-x? 

fflffl-TSo r©#®#4^yi4K&$£ti/c^i;£ 
Jfc*8E«l 6-e Jfc ftl" 5 r i t J: 5 , ffift«!&& fj 5 . *» 

wc^^ xiszm^zz tizzy Mmtmm&mii- 

5 4 4 fcfc. Htt^fc&K*/ftfc>SLfcft/hlfiwS.& 
J; 5 Ufc C 4 1 ± 9 , IC# - KflSiS "T 




1- 

t IS tgSSrt Hit $ jVf-fttttttt m S *T,fc:r 
Sii&Iel&Sr;* bfcflttfc:: i Sr^pfti-r 

5is*« 3 \z e»(o#tsim&$m. 

KlE*tt)^f£-3-=g|g 0 20 
t *«Mtti-«ll**8K:lE«rojeRBg#» 30 

go 

l ] &t*ttffi»£B&smaHg*ttiU I* 

».^gt, HtiE*i^ffigi5w^»Msrt^^sijffl)-r 

[»*«J 2 ] £tratfitt£HttSttra£«:fl*. 0E 

[»*« 1 3 ] «tttttii«v-eo«ttffiirt*frflntf- 
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J: 9 KttA 3£r£lfe U 1 * tEMUv 5 '- * £ A3M" 5 *n 

m&^^-^fc^fcEitSftfcX. Y*fi-©1 
ifecttl^'-* i: < 1 1> 1 oJttfc L^RBB-S'Sfl 

4 5 IE© y fc r t *®Wh 

Ml 6] JW«ffltt*«*.fcIC*-KfcJ:0 

9 m<&<D'&% * m$ii%* Sr^ L -c I C#- K 

[111**17] *#»*Sr^LfcIC*-Kt^SI5» 

ItS ** 1 8 J JtiKfiS-g- i^<Dm=.M LXfi 5 r 
Sr4$&i1-3fit#®l 37511 7rov^i*tiA»l^E*fe 

5 C t Sr»»t i-SBMPS 1 8 KCttO»ttHR«m 
[0001] 

[0002] 

fiBfc, jattflB-g-ttiDflSJSIWSHSrJiv^ 
TtT*3tuTV>fc 0 0 2 2 14, 3-2 6 9 6 

9 4ta«KE(t© i mm^m.xhh. m\^^x. 

-r>-v ? -k>-tM00lJ;9Si!9iiSnfcPf^ (JtiS:) 

ttat, =>^^*ioo4S:^L-c^!j»e>2£ffisnfciD 
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tlZo #*5> Pyfyy^ =>V1003li x CPU1003 
a N ROM1003b, RAM1003c. £i£gftl003d£tf!;i 

5 0 



SJtfcx- * i SrJttti"* tttfcSi Sr*ifc fc©T-fc 
[0009 ] ^Oll*93 CftbS jgftl^St 



[0 0 0 3] fct, ftmvtg® II. B*3l2t*iV^ Rtt4$&*©ttttitf£iHftU& 

^&£*tjt-T ^-v'-t^f-iooi^^w^-^niga^ [ooio] *^Kois*3S4 t^fosjtitfig-g-ge 

©#1SS[ttffl$nfcr-^lir7^y7 B -=?-i'=i>l003fcS 10 , 

e>*k !7^^yw=i>ioo3rt©ROMioo3btciati [oon] #«^©it#«5£«fr5^tfcji-g-3£g 

s*bfciD*«) ittttflB-s-sixa. -toesneaas ««rE*^3Rtt¥»*sfefc«;tfcfc©^*3; 

JHoo3d-e=^^#ioo4ta£&*t, ^g5<k©iift^tTfo [0012] *^©W*«6 fcfffcs&ttflS^gff 

ft*- i±, 11*1 1 iciav^r; NHmuini^mitttiWojKo 

[0004] 1 c*- KWAotoMBf* ifmttfew-i-amA-fe^f-tSbcji^fctot?**. 

a J: 5 fc» *ft*HJ¥a«rfflv*fc I c#- KCova-C; [0013] **W©BI*3S7 t«t>S»ttJH^S* 

»H¥3-2 6 5 0 8 6^«fcM*sivT:v»3. - l±. If *S 1 fclavvc, »fHJMH»fc**l'J':**3fe 

[0 0 0 5] t«*.fct©Tr*>«. 

LJ: 5 it«»ll &*© I Dffiltt 20 [0014] *«nron*58 £ffifc3ffittii£3glE 

ft, ^>-^-fe>f-iooir-a^Lfcit^-^i4#^/< ©©uaw^a***.* ttnaw#a^a»Eii'sn5.r-t 

9>-#ttUllSlll002-e^-COH»«HSSrfTbftttixtf fr«Jti-3 t>©T'fe5o 

4b4v^fc», #m^7>-*taffi=ggI002©MSf6* [O.O-l 5 ] 4&H©R*£9£flifcS&tt!&g-£|l 

fc*BwWB***<«#trv^ft. 256X 256^ a. m *gi s Kfc^-c, «ftoffin?a^ e>-«*4h.*. 

(S«8bit) ©£tJl^-**6x5#-*/i'«rflv*-OtiH. rfctaftfCfcOTMb'Si. 

l©S«-C'Ma^x.5fc:*tr|i/>7i< [00 16] *»W«3»*«l 0fc«fr3:ffi««i£:git 

tt>3owbe«©*Haa*ii>o»«** J K.sc4*fc ii x h^ik^t, ^ifci&fflSfcifft&pia*©*: 

»»«*!»«**<. a^mtfts. sfcrtsc^^ *©flBw^g:«r«;L. ttn«fW0]iMM'£tf?r*rca> 

y (ram) as#E"i?-tiifc:.J:»?=;* &<o 30 zzt&Mfc-tzh'ox'bSo 

P^H^C/JSfec fc„ [0017] *WM<Dm*m 1 1 fc«Rfc>3f»RflB-&S/;* 

[0 0 0 6] *K£93i* N JbR©H]B«:#ft1-5fc©fc: ?A|i 1 dlrtfc Srfif x. . K^ttU 

it J: 9, ItaifcMbU S.o»flWSjSS< , #«:*U ltfiE#m*i^*#Wffi£tifc7="-* t & 

5o *fc, *4v**a© I C»- KfcfOT.Lfc I C*- [0018] *36W©»*«1 2Kfft>5»ttlli-&">^ 

[0007] « t,ttrc*-» e>g« ufciWE*sfl» sr^ge- 

SiBRflB-g-Sfllft, tttmttJffla>&K9i&£ftfcHfett $nfc^-*i©Jfct^£fe*t:S^3«^*i«: 

^«fflShfc#S**i E«SJli*JK:E*Sii^*««tti [0019] 1 3*:«fr 5 JtOT.^fe 

[0 0 0 8]'raH©nOT2efffc3JMMteiHI ©^^^7 p -CAASiifeffl-»«#tJ:.9lH««BaSrSB»-- 

l±; if *S 1 Cfcv-C; '4TOIttffl&tt:Btt3R»l£*« LH»if-i? ^7#t5i^o^f -y^ i\ f-*E 



tzi><DX'hZ>. 

[0020] *&m<om #gt 1 4 K%^nwm^i3^ 

fc««ttrt 5> iifclB***^-* «rlfc« UBIHB**tT 
[0021] #3§!d©!it#Ji i 5 fc«ba»«:Ji^*ife 

fc < i 1 1 otfclfi MBttJH^fciT* 5#=«> 
[00 22] #3gHJ<D!f#JS 1 6 ti^b^mUrfig^S 20 

14, itgt^taglS^^fc I c#- KfcJ: gftttifttttrtt 

[00 23] *^PJ(Dii*^ 1 7£fllfe«ttttJIft&& 
14, l»3jeai.6:K*iV^r. *«»**^Lfc I C*-K 

[0024] *»nomta 1 s {m&zm&m&frW; 

14, !f#Il 3 7cov>Tn/0U^tri3V^-C, Hm 

jwewltit 5 r ttajers 

5. 

[0025] #?gP3©§f #>S 1 9 fcffifc«»ttflB#2rife 
14, R#£l 8lc*3V>-C, ttft<0£0£ttffi-£JK#$:& 

[00 2 6] 

[«WO*ftffl»i] . 40 

-ci&^i-3„ ei 1 14, *%n (D-mmmm 1 4 
fig^aro^am-efeSo 0 2 14, stUB^sjiogisg- 

Lfcv "jf&© tzVxDtf? "xytvtiimiBi 1 5r#-T5 it 
it*HF.-£Sg, 12l4SBJffil lfc'*trBBfrt-<S fc ft»LE D 
(Light Emitting Diddde) )Kif(7Jfig^Jlro5fejg, 15(4ig 
93*1 1** Utltt* f*» 13 fcf& ^SStifcffltt** 
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fcO^t!) MrtWffifatSrJttSE-^SfcftWJtKS, 1714 
13 fc !7 ^ y tM^C* 

[0027] ate, ^jH£iai?iMpfco^-c«Hi- 

5 0 *-f, l4C*eaKffilllwJg*W*5. CCttL 

ED12l4^^^->SrfiP.PJi-5„ Cix}c:4 9, 

* - ^l4H^"fe y*»13K , BP £Eg 1 fcJS 9 

H*»»©7 , -# («iKf256X256W*-e^M68-bit 
"Crfcftff 256 X 256 X 8=500kbits) ktt*> 'r—ftHm®& 

£ SrttttJ-fSfc* e, »D -^ofclBlRroRI.^ (0 

siis^&p^a^y^ttft&s^©:?^* y isftm 

i4, tfcftsisceassivs.. jfcttsie-cji, tH»s*i.fc 
^ e y iMcfhM £ *tr v tf© * fc Jttt 

m-^SrlB^ 5 - 2: 4 1) S^-r-^ ^ JJ 15 tt&ijft S 

«^**/h.aft:-e#, ic*-Kfls*«MKTirBi:4: 

[0028] ftis. '*jgw»«RB5^»«-et±, 
m*?-9 vmm%x%n lx^zak mmAtfffizm 

PL.TV^5, 4*&¥7-3 6 1 8 0-^aeiEScCO^a 

8-5 6 0 1 1 ^^eiE^CO^Tfe^^r U 

IB^ir V!»-eifiW!Hffiat38fT-e# 5 4 5 ^ 
S:fflv^i44<, *&ll3ggl4£ibt;:fii:1- 
6. 

[0 0 2 9 ] 4fc, *»WroJ&RB8-^«-ei±. SMS 
11±©SI^7 : '-^ Sr'-tro* SBft-fc^SiseSi 0 34//' 
X'^Hk i£bV>'XS:fflV>Tpj^^U-Ct>4V\ i 

[00 30] Sfc. ©JHSCflB^^Jl-ett. 
ll*5±tf L Epi2-SrjgRflB-&SltCKftfc^. riufc* 

£ £.©5*— # fe±*!S»€» BB«i-*«riEK; b T 1 4 V \ 
[0 0 3 1 ] m^ffl©3tSl2[4LEDT*(4^ 
<, L^ ; f^u-f) KLrt>J:v»Ui te©H3tr 
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[0032] mm<oMffi 2 . «t. ^mm<om<omm<o 
je«srHto v ^-chwi-s. m 3 n. ©-safe© 

muR^si i \zmmtstitc%®&mmmo(D%ytm¥ 

TfflA£H,a. fUAflT* (BB-&«#) 2611. *^h=.>- 

[oo33] ftflscon-tttw-f-a.. sr. ant 

1 1= Mff ^-25/55A* $^5 t . frj $08821. 

fe*ixfc*aa^24fi. Ba*Sffia^^S3tffi^23<o^« 

ABK2M»6, a*«#2645«P5RJIJ«# (si, s 2, 
s3,..., sn) UliiASIia. ftoT. 

[00 34] ±E©i 5 fc, *Safi»»l8fc33l^TH:. 

©T\ MSa*^±U E.o«iffi|cJgt8:l-a-«HlSrff 

[003 5] |gj£©15ig3 . E*T, #389!©»J©|Si6© 

fiB-g-gfi©f&l ^Hgf^M© toSKSttS Lfc ffll#Hg-§-fr 
■^•x5«fi6T-feofc^. frJ$fi^fi^i£«!3 i JlgsBf*3gli© 

EBSBKEtttL-oat, «-«^e>«Ri-5 ±5tu-c 
t>j;v^ 1114 11. ^(Dffi&<n-M*^-tmmm£mw?> 

m*&s (7-f^oiia«!»s) ros«Rfc#32 (jwe^ 

*^ff-T5 0 r©MR'«#3ZH:iBttl»-^!E«lw 
-fcu^^EIJSMrt-efa-KSft, EH3£B3l£E1I£ 

[0036] -±E©j:5t, ^atojgffl-er±, 

k: j: « wnt^-ffiwii-s fcfc . ®^*aa 

»mt»t-§, »»JH^ J: 9 iflllcff i5. 
[0 0 3 7] J£fe©j£i&4. «T. #3§W©£'J©5Hi£© 

ftTV*5«A©»tt»«fc, «*tf. RB^i-5ffl«4S!© 
*#*n'y#UtJ8lttf. *©ftfl=«ifc-MHWIHBi: 



2 . 3 Tvt* LfcfeWflT *fc :»ny ?#tt0ft#-?BB 

y r4i o . 

£rc y r © flHStfftv * i HP. ^Sr^fTi-s r t &x * fci * 

[ o o 3 8 ] m 6 k. znmim&mmnmti&mt:? 

hX'^T. I-Xfyy (^77/1 0 1 ; 

ktsti o i tBi-) ^KiuaanMfitnnifrflttft 

*Hl3lll26«5aMMt?-t#-i5. $^ry/ (STl 
0 2) -CS^af-WXSrlBl^^igft^t-^xLS. n 

nbn&wmmm%x-5-7tz,z.ttfX'%z> a 
20 (st i o 3) -c-tijgssixfc^y r<»mmm& 

^fTL. JHftf— 5 D Sta^f^y (ST 10 

4) x\ ^&T~*s<~xitts}xtimAcDm@:m®bM 

[0039] r»i5t. ^^6s^^^^Tv^s^iA^t^^: 

so [0040 ] ft», *l»lfe^MIK:»(t« A%tt9f± J 

ifct-C't'JiVN, 

[0041] mmo>Bffi5. kt. #»wro*j*>3a6© 

II. JiDicBP.'g-llJt^^tii^ icg^^ns r i jt^B?.-g- 

KBrttt-eaissiis'jis, sg-g-©fc*©it^^iJiia 

# . H«»31ftfl:CoV ^X im-&?-* t J: 9 L. 
-*fl8^*Sr#MB-CtT*.tf» •tf$S©-fedr^y^^©[S] 

arog6f^#JRar7P-^Y-ht?^UTV^S„ ^-^x 
V? (ST 2 0 1) T*. *gfillfli-g-^«^-S:*^ h 

^r?y(ST202) "C ■£ftkam*6&BflttR**&' 
«ca«-es6ftt-5. *fc. I5^T5-y (ST 2 0 

3 ) x\ ■ * ^ h HcpOfc*HB*w xs*sata«-easw- 

^7y7 (ST 2 0 4) y TWWfiWMl^ 

5o i^^- > 7 p (ST205) t"*^ hfriiff-e^i-So 



I^r->y (ST20 6) Til, hfc:*3VTv =f- 
fey 5 -^^- xfc 3 ft fcfi A © JSRflMB iAfbfciS 

Vf (ST 2 0 7) X\ h*»5>tfc|iEffi^iB*S:*g 

[0 0 4 2] m8\Zffl7<D7u~-<D&X ; ryZf<DW)ft'( 

t-V&TFi-. ro.kpfc, x-*-<--;Mfc;£ftfci@A 

Iff* (jftlittxurcfia) Sr»ttJH'&»jltiifS-e 

[004 3] mm<r>WM&. UT. *%W<n&lcomM<D 
»«tpfco.^-CKWi-S. 09(1, *3SW<p-2B8<*> 

EH2j£ft5. r©^-* SftfciS 
AJKttffilO 1 tfCTc-r-* i JtiSflS^U A©#Se£ 

[oo44] ±.izmm<DBm 1 ~ 5 wai ^ (4, mm 

G<om>tef-9 (4V vf ft t> 2 *5E©flMrc* ofc * 

fl8*9 , -# # AnXSftfc 1 *5cf-* Xh *) : , fAf- 

[004 5] HJiro»fi87. kt. *3BM©»josatw 
iWftfcHfcovvcwii-6. hiob; *asww-sas 

5 Jt^-g-^a 1 (CM U B4fe*aa-C'«ffli-5 
^7^/^©f-^X(nXmli^ ; 2&5c*-*/MJ- 

asm-s. r©«g>i4, tm**bmii7 4A'*-*'txo> 

*B3£54&3 (t fc, 7 4 * f St oi*M XT* 4G«tt «t 6 

ftfcm&itfg-c-fc'j, ^fe^-^^-^-ftsftfc^Affi 

[0 0 4 6] Hilt, ±KS838£§Sil©»fM=H* 
^i". I-^ry/ (ST3 0 1) -effllB7-fA'*-iM: 
X*»&^^4^5„ m-^V? (ST 3 0 2) X 

ttffie sftfc xw^ih ^ * a-* xmmmk-m 

U Hftf-^Sr^S. iE^fyT- (ST 3 0 3) 

r\ j f-ftf f -4''<-^ftSftfcfiA©jejRttataKiif f 

SrSP^ 7 ^ /u* ©1M X«aS:5Sfcit«fli'&i-«. 
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[0047 ] ±BWtw»«KJ:fttf, ift«)7-f^ 
y ^-eteffli-<5 2*?c* -*^©1M Xfc J; D 

[0048 ] mmnmrns . 7 <o^v 

= ^tr a-^-csiff-ffttf-, -fe*^y:r^©fr_t£|g]?> 

^(ST4 0l)t, *KHt±Jia-e-B!*&«*Sr*^ K 

X77^ (ST40 2) ^SM7^^1»--fXf»aft* 
§gff£»fll T-S#1-5 0 $1Xt^(ST4 0 2) f 
HMiS:grt.fc*3Slltt. JSH^fyT' (ST4 0 3)f 
Jf^ftfc-iMX©^^ */u*K:J:5]iFfMaafc2lfT 
U «Hft7*-*fc»S. »bftfc»tt7 , -*fc*l!g*f 
S/X (ST 4 0 4) htiWS-«S#i-5. 
xj/X (ST4 0 5) fte, Mi:*3V>T\ ^£>f— 

SrfflH7-f ^*©1^Xffi&£5GfcJttfcl&-&-?-3. *^ 

20 ^f^y (ST4 0 6) t?, *^ h*>?>jt«Ba-a-fe*sr 

[004 9 ] HI 3ir v 11 1 2©7n-©#X-7 1 S'XO 

fttf. Hft©»«7fclBI«. B4ft©7-f^y^-ett 
2ft5c*-^no-^^XK:J: D(ftit-3»tfeftfcB 
MH5C i^r-t^,, $f>(^ rwH^lffai, r- 

-r ^ !)y^ttfflt5 2 isicTc^-^/i'W^xrottfS 
[00 50 ] ±|E* jfiro^ffi 1 ~ 7 (C*5V it 

tt«ms6iit«itasftfc«f«srgBiti-*#a (^*y) 

Sritx^r tfcj;?), *^ MB t ©fla^.aasfflJSft s 
ft5„ *fc. MtuSiifcflMBfcHWJesib-c'-toiEa* 
«SrE*-f-fttf» ■fe=f-a!J7 l -f.!J*[6l±i-5. 
[00 5 1 ] 5liS©^fi§ 9 . SIT. *%W<D-£M<DB 
MUfeHCov^TKWi"*. E!l 4(4, 

(±{ajxii I C#- K60T-fe D . I C*- Keoi»fe©«a 

*59Sr^LT, *x h^>-t°^-^28--i*S:fl$ft5o 

«©Etttt**-h3i'tf»-*28-i(?fTJ?ft3. 015 
. 14, jattfl8'&»|lro||ifpSrRfli-5H-e*)«. 0*6114 

&&®smw Tjfrfeft 5 , 62 lajBttr ^ f 

h-<DiH«, 64(4*^ h*»5>*»*H*^OSfllSE*. 
50 -f. «M*ffi!lTi44-f, 3t*«jtcA*Sftfc»tt«J«- 



mm^ffw ^©^n*:** h^mm-tZo 

•C-litab-tv^-S^U:^^ iHtI,^ ^©*££ 

[00 5 2] 5 fc«**5feffl-ei±#»©ttffi©* 

SrfTV\ ifUcli-g-©.^^^;* Hrefr 5 J: 5 

fc», 3?=#/5^^*rt©|Bti=£g£^U JWt^ 
«Sr»S'JK:R»t5i5«^4< , ttflEK: I C*-Kt?*MS 

[0053] *fc, m&i&*zmm<»v>XT ^rnxu 

/*HF»T (&©filfm^©W© ^ftSririSf 

#5„ se>k ; ic*-K*«»**fc#Ai-3£fc 
[0054] ic*-Kt«#ie*i±fflifcfc < fco-ai- 
[oo55] mmcDMm i o . ht« #f§9/§©s'j©sni§ 

«F^kb-C&aSr||fii-5«-eAs. 016 14, *«n 
<D-£MM>»ttk: ±3 I C#- K&U^ffi^fflv^c 

Tl*3Mfc-r-*i:©i?-g-£fT5o ±fE3li£ ©Tgfg 9 T- 
SCi'^fi -© n ^ 

[0 0 5 6] _ts, 5a6ro»fi9-ett, 63&tf64©j§g 
J: 5 Ic, JMBCaMH-Stt 

[0 0 5 7] $*aH$ffi l l . ht, *5SW w*]«?iafi 

£&ffiigc0^i£1-;30!ft?£>5 <> 01 7(4, #$§H3©-^ 
M<DMffi\z i % i c * - KX tfSffiiftfcfrffi V ^IBtfcHB « 
^»B«)fl8^»fpSrRM-t-aHT?, Hi 5, l e+oft 
fcov i-c!Ml L fc fcwe**. C r -CWB 

tpfau-c^ sitifcf-* t ©n-g^g:® (bus s 

©4t£) fiv*, ■■#IIIroJB£ft**ft^fcfll9rl/r n *r 
[0 0 5 8] LTtt, «*Ltf£T©»fc 

%*.e>*lS. 50 



(7) »S¥ 10-149446 

12 

[005 9 ] r©±5Cmifc©ii^oV^T^©^-g-Sr 

frier* tt-A©»fcfifc»*fc#*sjvc^s»a-et>, 

[0060] 3^£imftttl::Sft©&*a< fcft. }g 

[0 0 6 1 ] *fc«f:©Jigi:©flg^^^^(^ij^ 

^©gSlicJDx^ff, Jt&gOWSSv^ 7- K©ttfr 
OiLTtfflv^rt^ftS, r©J;5l--f-ntf, <g 
KJBR©»«tfllf*SrBESnfc»^-Cfc. Bft&S£IH]£o 

•5. 

[0062] *,fc» r©J; 34WtHJB*-e*o-c'f). 

^a#i±^ffi*^©*^. h^^t-^-^T-njisn 

[0063] mmmmi 2. ht, **w©»j©3sijs 

St 1 -* Heft?*-*) «r**iSi*T?»s»fl:u k 

1 c*-Ki«S«*i»IB«>aBMrt*»fcU-C-lr* 
3-!J7 1 wi£r[B)±$*5J:5!rt7t'b©T*fe5o El 18 
14, #3SW©— HJfe©^fig(r J: 5 ic*- K60, 
*59£ tf* X h a y fa - * 28 Srffl V^fc« ffcfig-g-gg© 

to 0 6 4] I c# - K60-e«t, ^S:tttiiSrX0f#«y f 
-#«JttHlSrm^JiSrt>ttJBRfla'&*fT5. r©i 
I C*- K60rt-e©B5-&(CfcV^Tlt^3g^©y="-^ 

h3>-fc"^.-^28-eii > I C*-K60©fig-g-Siffc 

59tri*5„ JMf«S5|e59T?Hc, I c*-K60. 

[0 0 6 5 ] ~©J; 51-. I C*- K60, F^yt* 

[0066] £M(ojtmi 3. wt. *«k©— sys©. 

»**Htov^TKWi-S. #2SS©JB*-ett±E£tt 

*flBMSKfcov^-c*i-. H I 914, »tt«-g-K«©- 
Si1Sj*S:^ bfct)©r\ ^^!±i^©JtU:^IiJS|ifi#© 
ffifffim^ElT-fcSo EltrfeV^-r, 0iJ;tlfl2l2, 3fr^§ 

<oytMo>£i tMsMitim- 6 - 1 -cafts 

5 r. t # 5o «*tf, 3C3E©flBW*t« ^ 



So 

[00671 ±sio>3lo^ m%L<Dmmw*miz>z. 

[0 0 6 8] njgwf^ 1 4 . &.t. ^mm<om<omm 
H2 oi4. »iaa-§-i6«©-«8«i*ft*Lfct» 
iii*ra£iT*©jiBW36it82fc«*.*. imw&mtn 

S#»tt, ^«*©**K#L-C«lEft#tt**!». fig 
£#-T?#3o M;Lf4, RS^wfigStSriSi^^SrtT?. 

[00 6 9] ±E© J: 5 fc, VEA^neolRn »■*««■ 
5. 

[00 70] MM<D%m l 5 . «T, *^PJ (DSiJOHtS 
rtt«IWT?*-<5JHW»llSrfflv^fcffii-e*>*.- B2 114, 

tfH 2 , 3 K^SiifciBttflB-g'Sai l l4J!?Jtftg^ro 

[00 7 1 ] ±!EW4 5 fc, HaM*lRlS:«3E-C#5JBW 

[0 0 7 2] ±i5.m&<D&ffi 1 3-1 iSft 
KioTI*.- ifri 5 JH9J LTfcii»SkfcV\ 
[00 7 3] Sfefc. ±BV^-r*tOj»0»«IC*SV^T 

Jfffi-L fcv * & ®<£& W 3 ttft J: 5 titttf , j§t*<*> = 
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[0074] 

[*?Jw8b*l £Lt»4 9 *&m<ott#i&i \z&t> 
■c«a $ n fc*** t eft sert i:b* $ avj****** 

[00 7 5 ] *«W©»#92 t«*>S»tfcJS^3S« 
10 14, »3ft3Si 1 fc*5VX, ftttiftffi&KMSttHftfBfrtt 

[oo76] *«w©ai*gj3 cfltfcs&wifess 

f4, »*Sl2t*sv»t. Btt«f»«>ttIil^$K^UA 
C«ifcfH»|5](S^©(|iJ»««-K: J: DfrbJiS©-^ j?r 

[0077] 4 fc«te3»tH!&£-Kll 

14, »*«3fc*5V^T» ffl»BB~©iH»«*fcJ:91B 

i-8. 

[00 78 ] *smon*4i5 K«i3e»tuiii#3W 

tt. ll3Wl2lcj8V»-C. tt«tttU«(catflCA9$^f||F 
[00 7 9 ] *»R«>II*39I6 CflU?«»iUR63W 

[0080] *«wroB*«7t«bs»|S:fla^sll 
14, sf*SitrM^r, »tt*U«i::*^i'>'^*Sfe 

[00 8 1 ] *«W©B*«8 K:«b3«ttM^£|l 
i4, ff*« lt^JSV^T, It^ffigU^Bj^^lJ^^cofc 

5. 

[0 0 8 2 ] *^BJ«IS *S9 C«fe5iBttJS^SIl- 
14, ||*3!C8CJ3V^-C. *«©Ji8W¥a*»?>«*e>ix* 

50 %<Digi&tfm%z<ox\ mmnctt («*) «r«t**« 
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15 16 

[00 8 3] *^©H*5l 0\mt>zm&fg&&m ftj^oXry^xfcrot', ^*»bA*S*ifc 

(Rgit^ft) sr^ks-fra ztx'tati f-^^-^<oex<oismmt(om^mm. m& 

[ 0 0 8 4 I *SSW©|»*g( 1 1 fcffit>5»»W^^ aJJ^-fSrlfti^tl^a^ftS. 
T^tt, £ttttffifflKK{fettg«|B3:«&» ttJ^ttttil io [008 8 ] *%W<Dm*i% 1 5 tfltfr* J8RflB£;£ft 

Jt«jia-&i-saw«6«-fc***.fc©-e. ^-^-^ «r3^Liasa«^-#*A#*sit:©*yy7' 

3*ufcflA<D»ttfflf*tt*;* NffiO CftttOttJOM) \Z fc. Uro^y^lbJifcX. Y*m^©l*3fflW 

[00 8 5] #3§?f!©!t#gc l 2 t«feaiBttlB-&5'X Lfcf*-? t?l&RJtl-&;4«£fT-e£ S i fcfc J: 9 . r-* 

t , tt I C * - Ka»5.a« Lfc«fE««*Sr Sdl3til^ 1 0 0 8 9 ] *SH®ft*£ 1 6 »t*Bff##ife 

tt»*S«Kdsv^r HuiE#m*i^*#^ttai tt, £tfc*ttl»frttit*: I c*~ Kfc J: D £lttff»**!i 

J±«IA©*MS:*«H:*4Jir33e>-f, £i*ffi*B«rffi|*J|R iiW-^rol^SrfTjS^Xfy^ 9*-#flB 

±i"5. jf&t&tti©*- 1 c*-K±-e^*?H, ■ o^ry/trlifcwt*. y'-^-x-ffcStWb^AcD 

< , ^r«ttK«ifc/ha© 1 c#- K«jim-c# 5. u8-&as«ffi!icttfiAwigtitflMiH±$**vTi3e>-r. 

[00 8 6] ^BJWif*^ 1 3fc«fcSSHHia-&#ifc fllf«S:jattlB^8il*»e,a4*i5Ci:*! t 4v^fcft, *'* 

M|EJg|S^ffiSB^7^3-t--5m-©^xyyt, WIE^- [00 90 ] #3§^©it#Jgl 7K#fr5^fej$£-Mfc 

f 5 -* SrJfcft LSttJ»£*fT4 5 fHoxr y [00 9 1 ] *%H<an l 8 fcfilfc"* JBttflB^frifc 

fc©"?, *MS*>bA*Siifc*#fcj:!)«ft.-t5rte,*i;fc tt, nt*g l 3M1 7©VWlSl:«V^, fttfc 

(«*) ftfl=-|wHi-«flM8^4< X\m-£#$mm%te [00 92 ] 5 i 9 fc«fc>3£*fl8£'#«fs 

v^*, ra^te*©***. y t 1 * *fljbi-s t'vvsa** tt, 1 8 \zm ^x, mm<Dm<Dmmm^m^m 

[0 0 8 7] *3SW©B*«i-4fc«fc5JBtHB^*ft -f I*(rI 

tt, ^«tu^r-©iB^^®a^*&eg^^t$ff imm<D®wmw] 

^T'y^AASiifcissffiE^bii^-^xcwwa [02] *%®<Dm&<DMm lizmfrzfs&m&mw 

aSr*6SLH^aT r -^SrA^+5^H<D^ry7' bo ©KMttSi^ny^HTffcS. 
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[133] *S9l0?tltQ»M^lcflfe3ffffcffi63itt 

ins] ^wn<ommmmA\z^z>mm.m^mm. 

[me] *«WwS*w»li4Cffifc5ji*fcflH-&SJl 

WlWMNH* St7P -ff + - . h T*fo -5,, 
[0 7] '*«93®£tt®»ffi5£ffifc£«ttiH££B 

las ] *&m<o&m<omtos 

[0 9 ] *«9l'03dfca&tt 6 cfffcsttttM&gs 

tn i o ] *£9jo£tt<B#tt 7 u:«fe5 ffittig&s 
[mil] *mw<Dmm<DBm i \mt>z imm&m 
[012] *%w<DmM<Dr*M8\z&t>zm%cm-&-m 

[013] #3PJ?©^ffl Jgffi 8 £IMS&ilE 
«©»ffSr* 1M" > - v?1"(? fc 5o 

[014] ^mmommcommd *>$ jgiMB^sg 
[015] *%w<omL<o mm 9 c«*>a ^ttjg^s 

[016] *»«O3lB»©»l!6l0t«fc5*gRIH^ 

[0 i 7 ] *mwo>m&<oj&m 1 1 k#*> smute 
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* [mi 8] *mi<omn<r>Tmi 2\^%t>z>fflm& 
[019] *%w<Dmm<Dmm 1 3 5 

[020] *3§BJ ©|£i£ ©T&flg 1 4 fc> 5 if iRfig-g- 
36*0>-8l5*J***LfcB|-e*>*. 
[021] *£9J oW<»m l 5 \m k> £ fflttfl8-& 

[022] &*© 1 T>mmm.<r>mm^tzMX'h 
[^©tftpj] 

1 &ttfig£gEB, 1 1 1 2 HSE 

3£g (LED) , 13 Hfc-fc^m 1 4 

g ) , 15 f-^fei@^ 1 6 ttmm. 
17 h«phk: is aisHfcT*'^*, 20 it 

^ffigB, 2 1$MPH]?&. 2 2 ffi^HJSg, 2 3 
g*S» 2 4 K^fiJA. 2 5 MfPA-9-. 2 6 
JH^flMK 2 7 2 8 *?My^ 

3 0 -fel^*, 3 1 fHtt^g, 32 I 
Rft€\ 4 0 ifStiUT,. 4 1 fiSMlxJ 
7\ 4 2 Pf^a5«*MiSSO t f--l'XcD^ 5 1 
5 2 l&5E*tf^-*» 5 3 3m 
5 4 fflM7-f ^Of--fX*»fe 5 

9 6 0 ICA-K .61 *m*&m 

ffrfcn-5*aa, 62 jf&x-^gg^ M 
«T?fit>ns«sa» 6 3 i*h^©a 

it, 6 4 ** 8 1 JH$ 

mm.. 82 ttftpnejHnm. 8 3 'mhamct* 
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